MYC amplification and overexpression in primary cutaneous angiosarcoma: a fluorescence in-situ hybridization and immunohistochemical study.
MYC, a proto-oncogene located on chromosome 8q24, is involved in the control of cell proliferation and differentiation. Previous studies have documented high-level MYC gene amplification and MYC overexpression by immunohistochemistry (IHC) in post-irradiation angiosarcomas, but not in primary cutaneous angiosarcoma (AS-C) or in other radiation-associated vascular proliferations, such as atypical vascular lesions. Prompted by our recent finding of MYC amplification in a primary hepatic AS, we analyzed a large number of well-characterized AS-C for MYC amplification and protein overexpression. Formalin-fixed, paraffin-embedded blocks from 38 AS-C were retrieved from our archives and were examined by IHC analysis and fluorescence in-situ hybridization (FISH), using a commercially available antibody and probe. For FISH analysis, the number of copies of MYC was compared with the control gene, CEN8 (MYC/CEN8 ratio). All cases occurred on sun-exposed skin; no patient was known to have a history of therapeutic irradiation. Possible associations between survival and a wide variety of clinicopathological variables were evaluated using the log-rank test. By IHC analysis, MYC overexpression was present in 9/38 (24%) AS-C (2-3+: 6 cases, 16%; 1+: 3 cases, 8%). By FISH analysis, 2/5 (40%) informative cases with 2-3+ immunostaining showed high-level gene amplification. One additional case with 3+ immunostaining showed higher level aneusomy of chromosome 8 (5-8 MYC and CEN8). Two out of fourteen (14%) IHC-negative cases also carried MYC amplification (one high level and one lower level). Low copy number gain of chromosome 8 (3-5 MYC and CEN8) was observed in AS-C with or without MYC expression. MYC amplification and MYC protein overexpression were not correlated with clinical outcome. We have shown, for the first time, MYC gene amplification and protein overexpression in primary (non-radiation-associated) AS of the skin. MYC protein overexpression in cases lacking gene amplification likely reflects other mechanisms of MYC activation. The study of a larger number of AS-C showing MYC amplification may be necessary to determine whether the behavior of such cases differs from their more common non-amplified counterparts.